This study investigated factors influencing adherence of stroke survivors to home based exercise in North Western Nigeria. It is a cross-sectional survey in which consenting participants were recruited using purposive sampling technique. The influence of certain socio-demographic and personal factors on home based exercise in stroke survivors were assessed through self-reports and clinician based questionnaires. Data obtained were analyzed with descriptive statistics, Pearson's correlation and Chisquare at a significance level of 0.05. Fifty two stroke survivors 27 (51.9%) males and 25(48.1%) females with mean age of 55.3±10.0 years and age range 33 to 75 years participated in the study. The adherent stroke survivors were 29 (55.8%) while 23 (44.2%) were non-adherent to home-based exercise. Neither of the participants' gender or level of education was significantly associated with home based exercise adherence (P>0.05). Significant negative correlations (r = -0.72 to -0.88; p<0.05) were observed when scores of adherence and discomfort, 'dependency on physiotherapist' and personal barriers were considered. The higher the magnitude of these factors, the lower the scores of home based exercise adherence. In this study, discomfort, dependency and participants' personal barriers were factors associated with low levels of home based exercise adherence. These factors should be considered by clinicians during prescription of home based exercise in stroke survivors.
INTRODUCTION
The goal of stroke rehabilitation is to discharge patients as functional community-dwelling adults (1) . The extent to which this goal can be achieved depends on the effectiveness of treatment and the level of patients' adherence with treatment procedures. Patient adherence to prescribed exercise is considered vital to achieving successful rehabilitation outcomes (2, 3, 4) . High levels of exercise adherence has been linked to better treatment outcomes of pain levels, self-reported physical function and physical performance (5) . Adherence is defined as 'an active voluntary collaborative involvement of the patient in a mutually acceptable behavior to produce a desired preventive and therapeutic result (6) . Osterberg and Blaschke (7) opined that the full benefit of many effective interventions that are available will be achieved only if patients followed prescribed treatment regimen reasonably closely. Adherence to prescribed exercise programs is known to be poor in chronic conditions and better outcomes could be achieved if adherence behavior is improved (8, 9) . The degree to which patients adhere to home based exercise requirement is considered to be responsible in part for the success of many physiotherapy programs (10, 11) . Since the goal of physiotherapy is to optimize functional motor performance of stroke survivors to regain prestroke level of activity through well designed therapeutic exercises, maximum adherence to prescribed home based exercise is needed in order to achieve this goal and to prevent disability.
Poor adherence in physiotherapy could relate to inadequate participation of patients in home based exercise programs (2, 12) . Non-adherence negatively affects treatment outcome, (8, 13) attenuates optimum clinical benefits and could reduce the overall effectiveness of the health system (14) . This can lead to incorrect conclusion about therapeutic efficacy (15) , which could engender negative relationship between patients and clinic staff (16) . Poor treatment adherence could lead to preventable disease progression, reduced quality of life and even untimely death (13) . In two recent studies from north western Nigeria, 242 and 273 stroke admissions were observed in 32 and 36 months respectively, implying about 8 stroke admissions monthly (24, 25) . Most disturbing is the fact that these individuals were mostly young adult stroke victims (24) . Therefore, the devastating effect of stroke may lead to loss of productive years due to long term disability especially, when it occur in young adults and the middle aged. The importance of adherence to physiotherapy management cannot be overemphasized in stroke survivors. This is because it could prevent long term disability particularly among young and middle aged who are in their most productive years. For older stroke survivors, adherence to physiotherapy management will enable functional independence and improved quality of life. Studies have previously been conducted to investigate home based exercise adherence in patients with different musculoskeletal conditions (2, 11, 17, (18) (19) (20) (21) . Very few studies have investigated home based exercise adherence among stroke survivors (1) . To the knowledge of the authors to date, no study has been conducted to assess home based exercise adherence among stroke survivors in North Western Nigeria. Therefore, assessing the factors influencing homed based exercise adherence of stroke survivors in North Western Nigeria may help to provide insight that may possibly lead to improved quality of life and functional independence of these individuals.
MATERIALS AND METHODS

Participants
The study was a cross sectional survey of stroke survivors attending out-patient physiotherapy clinics of Aminu Kano Teaching Hospital, Murtala Mohammed Specialists Hospital, and Muhammad Abdullahi Wase Specialist Hospital in Kano metropolis. The participants were recruited using purposive sampling technique. The study included participants who could walk at least 10 meters on level surface with little help and could comprehend instructions and adequately remember the events that transpired during their previous home exercise program. Stroke survivors with aphasia and memory deficits [who could not pass the screening test using the Short Portable Mental Status Questionnaire] (22) and those with inability to speak Hausa or English language were excluded from the study. Ethical approval was sought and obtained from the ethical committees of all the hospitals involved in this research before the commencement of data collection. The procedure of the study was explained to the participants and their written informed consents were obtained. All the participants were assessed for home based exercise adherence once weekly for eight weeks.
Functional abilities of participants
Fourteen of the participants could walk only few steps independently but most of them walked up to 20 meters with the help of a relative. Twenty three participants were able to walk independently up to 40 meters but with slow gait speed and by using a walking aid such as a cane. The last fifteen participants were able to walk independently more than 40 meters but on a level surface.
The home based physiotherapy program
Three home based functional exercises were prescribed for each of the participants according to individual functional abilities The level of home based exercise adherence was assessed by using patient self-report scale of adherence to home-based physiotherapy. This instrument was adopted from Bassett (10) which was modified to assess the level of adherence of stroke survivors to prescribed home based exercise regimen. The modified instrument is a 1-item questionnaire scored using 5 point scale ranging from 1 (Not at all) to 5 (as advised). The highest score on the oneitem scale was 5 and the lowest was 1. The internal consistency of the original version is α=0.7 (9, 18) . The reliability of the modified instrument among stroke survivors was found to be 0.84 Cronbach's alpha. The instrument was translated into Hausa language. Patients were asked to rate the extent to which they adhere to doing the prescribed home exercise program at the beginning of every new treatment session. The mean adherence score for the week is the sum of all the participants' adherence scores divided by the total number of participants (that is, '52').
Level of adherence for each participant
The level of home based exercise adherence for each participant was calculated as the ratio of a participant's score (for a session) to the highest score on the scale (which is '5') multiplied by 100. A mean score was subsequently calculated for each participant at the end of the study. Though there is no "gold standard" for what represent adequate adherence (26, 7) , studies found that adherence to medication must be greater than 80% for optimum clinical benefit and to avoid hospitalization (27, 28 exercises and this requires more physical effort. The cut-off point for adherence in this study was set at 70% because; the presence of residual paresis, spasticity and fatigue in most stroke survivors may reduce their ability to adhere very strictly to the prescribed home based exercise. Hence mean scores less than 70% were rated as non-adherent.
Assessment of factors influencing adherence to home-based exercise
The factors influencing adherence of stroke survivors with exercise component of homebased rehabilitation were assessed with an instrument that was adopted from Sluijs et al, (11) . It is a 12-item instrument, scored on a 4 point scale varying from 4 (agree) to 1 (disagree). The highest score on the 12 item scale was 48 and the least score was 12. The reliability of the instrument on stroke survivors was found to be 0.88 Cronbach's alpha. The instrument was translated into Hausa language. The weekly mean score of each of the 12 items on the scale was calculated as the ratio of the total score of an item to the number of participants (that is, '52').
Data analysis
Descriptive statistics of mean, standard deviation, frequencies and percentages were used to summarize the data. Pearson's correlation was used to assess the relationship between weekly mean scores of each influencing factor and corresponding weekly mean score of adherence. Chi-square was used to analyze association between level of adherence and participants' gender and level of education and the alpha level was set at 0.05. Pearson's correlation analysis showed that there was significant negative correlation (p<0.05) between the scores of home based adherence of stroke survivors as related to tiredness, 'exercise difficulty', pain, ' insufficient time to exercise', 'need for physical assistance', 'exercise is not part of daily routine', forgetfulness, 'therapist decides recovery' and 'exercise is more important with therapist'. Scores of home based adherence did not however correlate significantly (P>0.05) with scores of unwillingness, 'exercise helps very little', and 'exercise is not helpful' as shown in table 3.
Results
Fifty
DISCUSSION
In this study, about half of participants were adherent to home-based exercise. This level of participants' adherence to home-based exercise obtained is somewhat lower than that obtained by Miller (1), Sluijs et al (11), Kolt et al (23) and Lyngcoln et al (17) , who recorded patient adherence of above 60%. The cause of this may be due to the chronic nature of the condition in this study apart from that of Miller (1) and the environment of the population involved, other previous studies were on musculoskeletal symptoms which were usually recurrent and majorly episodic in nature. The significant influence of discomfort (tiredness, difficulty doing exercise and pain) and dependence (need for physical assistance) on adherence may be important factors among non-adherent stroke survivors as observed in this study.
Negative correlation was observed between scores of tiredness, 'exercise is difficult' and scores of home based exercise adherence. Tiredness during ambulation activities could be attributed to the residual paresis and the presence of spasticity in most stroke survivors. This usually requires them to put extra effort in performing simple motor tasks. This may therefore deteriorate their quality of movement and the participants may become tired very easily. Feeling of tiredness may be more disabling especially if a patient requiring assistance is left to do home based exercise alone. To avoid difficulty doing home based exercise, the individual components of exercise prescription such as intensity, duration frequency, and number of exercise should be given in amounts that will be enjoyable, not overprescribed and beneficial to each patient. Henry et al (20) found that elderly subjects were more adherent when few home exercise were prescribed to them. Clinicians should ensure that exercise regimen characteristics such as intensity, duration and the number of prescribed exercise should be simplified, individualized, and adequately reviewed from time to time to correspond with capability of each stroke survivor. This study observed a significant negative correlation between pain scores and scores of home based adherence. The musculoskeletal pain experienced during home based exercise could stem from fatigue, overexertion (probably due to spasticity). Pain from fatigue and overexertion could be prevented by allowing frequent rest periods during home based exercise. Miller (1) reported that musculoskeletal pain influenced home based exercise adherence. This finding was however different from that of Sluijs et al (11) who found pain not significantly influencing home based exercise adherence.
The observation in this study is that factors signifying dependence such as 'I can do little by myself'; 'exercise is more important with the therapist' and 'therapist decides recovery' had negative correlation with the scores of home based exercise adherence. This implies that the more the reliance on physical assistance especially skillful handling of the physiotherapist during home based exercise the less the level of home based adherence. The major consequence of having stroke is muscle weakness and as such, this makes stroke survivors physically dependent for some time. Some of the participants reported that they were sometimes unable to do their home based exercise due to lack of physical assistance. On the contrary in the study by Sluij et al (11) dependence did not significantly influence home based exercise adherence among participants having musculoskeletal conditions other than stroke. The significant negative correlation that was observed between the home based adherence and each of factors signifying personal barriers such as 'little time to exercise', 'exercise is not part of daily routine' and 'forgetfulness' implies that some stroke survivors attached less importance to doing routine home based exercise. This finding was similar to that of Sluijs et al (11) who found that the barriers patients perceive and encounter were significantly related to non-adherence. Stroke survivors should therefore be encouraged to take their home based exercise with seriousness and thus create adequate time for it. This could probably be achieved through sufficient health education on how adherence to home based exercise could lead them to attain most favorable functional motor recovery.
Conclusion
Factors associated with non-adherence of stroke survivors with home based exercise in this study include patient discomfort, dependency on physiotherapist and participants' personal barriers. The higher the magnitude of these factors, the lower home based exercise adherence. It is therefore necessary that adequate evaluation of patients' adherence to home based exercise regimen is given important consideration when setting up rehabilitation program for stroke survivors.
